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“ linearly rigid tuples ” $\mathrm{F}_{q}$
reductive linear groups $\mathbb{Q}$ Galois
$q$ linear group
$\mathrm{J}$ . G. $\mathrm{T}\mathrm{h}\circ \mathrm{m}\mathrm{p}\mathrm{s}\circ \mathrm{n}_{\text{ }}$ H. V\"olklein
K. Strambach $[\mathrm{V}][\mathrm{S}\mathrm{V}]k$ N. Katz Rigid local syS-
tems [K] M. $\mathrm{D}\mathrm{e}\mathrm{t}\mathrm{t}_{\mathrm{W}\mathrm{e}}\mathrm{i}\mathrm{l}\mathrm{e}\mathrm{r}_{\text{ }}$ S. Re-




$x_{r}\rangle$ $r\geq 2$ $x_{rlo}\ldots$$xx=1$
$x_{0}\in F_{r}$ $GL_{n}(K)$ $K$ $n$
$\varphi$ : $F_{r}arrow GL_{n}(K)$
$\varphi$ $x_{i}$ $t_{i}(0\leq i\leq r)$ –
$\varphi$ $rightarrow$ $r$ -tuples $t_{r},$ $\ldots,$ $t_{1}$ In $GL_{n}(K)$
$rightarrow$ $(r+1)$-tuples $t_{r},$ $\cdots,$ $t_{1},$ $t_{0}$ in $GL_{n}(K)\mathrm{S}.\mathrm{t}$ . $t_{r}\cdots t_{1}t_{0}=1$ .
$\varphi$ ( ) $\varphi$ ( )
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$\varphi$ linearly rigid (resp. absolutely linearly rigid) $\varphi’rightarrow$
$(t_{r}’, . . . , t_{1}’, t_{0}’)$ $i(0\leq i\leq r)$ $t_{i}’$ $t_{i}$ $GL_{n}(K)$ (resp. $GL_{n}(\overline{I}\prime_{\iota}’)$ )
$(-\text{ })$ $g\in GL_{n}(K)$ (resp. $GL_{n}(\overline{I}\prime\prime_{\mathrm{t}})$ ) –




$0$ ) Absolutely linearly
rigid ( $a.l.r.$ ) linearly rigid ( $1.r.$ )
$n=1$ $\varphi$ a.l.r.
$n\geq 2$ $r=2$ $\varphi$ a.l.r.
(\S 2 1 ) $r>2$
$\varphi$
$\varphi$ :( ) (absolutely) linearly rigid
?
$[\mathrm{K}]_{\text{ }}[\mathrm{D}\mathrm{R}|$
[ ] (1) $\mathrm{F}_{q}$ $GL_{n}(\mathrm{F}_{q}),$ $S_{P2}n([_{q}=),$ $\ldots$ Galois
$\mathbb{Q}$ Galois
(2) $K=\mathbb{C}$ $r+1$
$\mathbb{P}_{\mathbb{C}}^{1}$ $n$ [local monodromy
( accessary parameter )
B. Riemann (2) (1)
[DR]
[ (1) (2) ] $r+1$ $a_{0},$ $,$ $..,$ $a_{r}$
$b$
$\pi_{1}=\pi_{1}(\mathbb{P}_{\mathrm{c}}^{1}-\{a_{0}, .$. $\vee’ a_{r}\}, b)$
$\pi_{1}$ $x_{i}(0\leq i\leq r)$ $x_{r}\cdot\cdot \mathfrak{v}x_{1}x\mathit{0}=$
$1$
$\pi_{1}$ $=\langle_{X_{1}}, \ldots, x_{r}\rangle$ –
$x_{r}$ $x_{i}$ $x_{0}$
$\bigotimes_{\backslash }\backslash \cdot\cdot 6a_{r}\backslash \cdot\ovalbox{\tt\small REJECT}\sim.ai^{\backslash _{\backslash }}\sim a\sim\backslash \backslash ------\vee’\backslash \cdot-\vee^{0}\mathcal{O}b$
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[(1) ]
$\varphi$ : $\pi_{1}arrow G\subseteq GL_{n}(\mathbb{I}_{q}=)$ $t_{i}:=\varphi(xi)$ $(0\leq i\leq r)$
$\mathbb{P}_{\mathrm{C}}^{1}-\{a0, \ldots, a_{r}\}$ $G$-cover ( $G$





(i) $\varphi$ : linearly $\mathrm{r}\mathrm{i}\mathrm{g}\mathrm{i}\mathrm{d}_{\text{ }}$





(Hilbert ) $\mathbb{Q}$ $G$ ( $(\mathrm{i})$
– $r$ (ii)
$r$ (i) )
[(2) ] $\mathbb{C}(t)$ $n$ $S$ $a_{r},$ $\ldots,$ $a_{0}$
$b$ $S$
$\gamma\in\pi_{1}$ $\pi_{1}$
$\varphi_{S}$ : $\pi_{1}arrow GL_{n}(\mathbb{C})$
$\varphi s(Xi)(0\leq i\leq r)$ Jordan $S$ local data
$\varphi_{S}$ : linearly rigid $rightarrow$ local data $\varphi_{S}$ $(GL_{n}(\mathbb{C})$
)
$S$
Riemann $P$ ($n=r=2$ :
$arrow l.r.$ ) – K. Okubo
[DR] - [TB] Jordan-
Pochhammer $(n=r)$ $\varphi_{S}$
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(1), (2) $\pi_{1}$ Galois(etale)realization, de Rham real-
ization






$\ldots,$ $t_{0}\in GL_{n}(K),$ $tr\ldots t_{0}=1$
$\varphi$ a.l.r
$i(0\leq i\leq r)$ $t_{i}$ $M_{n}(K)$ centralizer (K-algebra)
$M_{n}(K)$ $\delta_{i}$
1 $\varphi$ : $2n^{2}-\Sigma_{i0}^{r}=\delta_{i}\leq 2$
$\varphi$ a.l.r
$2n^{2}-\Sigma_{i=0^{\delta}}ri$
$\varphi$ index of rigidity $n=r=2$
$\delta_{0}=\delta_{1}=\delta_{2}=2$ index=2 a.l.r.
$(n, r)$ (1 ) $t_{i}$ ( $n$ )
$\delta_{i}=n^{2}-n$ - index$=2$ $\delta_{i}(0\leq i\leq r)$
$\frac{2n^{2}}{r+1}$ $r$ $n$ a.l.r.
$\delta_{i}$
$t_{i}$ centralizer (
$t_{i}$ ’\searrow ” )
Katz (– $\mathbb{C}$ ) : $(r, n)$ $l\cdot r$ . $\varphi_{r}$
$r$ $n=1$ ”middle convolution” ” $\Lambda$-multiplication” 2
Dettweiler-Reiter: $K$




$\varphi$ “middle $\mathrm{C}\circ \mathrm{n}\mathrm{V}\circ 1\mathrm{u}\mathrm{t}\mathrm{i}_{\circ \mathrm{n}’ M}’ C\lambda(\varphi)$ :
$F_{r}arrow GL_{?}(K)$
$\Phi’$ : $F_{r}arrow GL_{nr}(K)=GL_{r}(Mn(K))$
$x_{i}arrow\tilde{T}_{i}$ $(1 \leq i\leq r)$ ,
$\tilde{T}_{i}$ $M_{n}(K)$ $r$





$1$ ), $..\cdot.0..$ ’ $\lambda(t_{r_{I_{n}}}1)0^{-}\ovalbox{\tt\small REJECT}\cdots i\overline{\mathrm{f}\mathrm{T}}$(block row)
( $t_{i}$ : - [ $\mathrm{T}\mathrm{B}|$





$T_{i}(1\leq i\leq r)$ $MC\lambda(\varphi)$
$MC_{\lambda}(\varphi):F_{r}$ $arrow$ $GL(K^{nr}/(\mathcal{L}+\mathcal{K}))$
$x_{i}$
$\mapsto$ $T_{i}$ $(1 \leq i\leq r)$
( – ) $\lambda\in K^{\mathrm{x}}$
$MC_{\lambda}$ $K[F_{r}]-$ $K$
121
2 $([\mathrm{K}][\mathrm{D}\mathrm{R}])\varphi$ $n>1$ $n=1$ $\#\{i;0\leq i\leq r$ ,
$t_{i}\neq 1\}\geq 2$ $(\mathrm{i})\sim(\mathrm{v})$
(i) $MC_{\lambda}(\varphi)$
(ii) $MC_{1}(\varphi)\simeq\varphi$ , $MC_{\lambda}(MC\lambda^{\prime(}\varphi))\simeq MC\lambda\lambda’(\varphi)$ $(\lambda, \lambda\in K^{\mathrm{x}})$
(iii) $\varphi$ $MC\lambda(\varphi)$ index of rigidity
$\varphi$ : $a.l.rrightarrow MC_{\lambda}(\varphi)$ :a.l.r.
(iv) $MC_{\lambda}(\varphi)$ $\varphi$ “braid action”, “dualization”, “inversion”
(v) $a.l.r$ $(r+1)$ -tuple $\varphi$ $n=1$ $(r+1)$ -tuple
$MC_{\lambda}$ $\Lambda-$
$K$ $t_{i}(0\leq i\leq r)$ . ( $K=$
$\overline{I}\prime_{\mathrm{t}}’)$ A
{ $\lambda_{r},\lambda_{1}):..,\in K^{\mathrm{x}r}$ $\lambda_{1}\cdots\lambda_{1}\lambda_{0}=1$ $\lambda_{0}\in K^{\mathrm{x}}$





$\varphirightarrow(t_{i}),$ $n>1$ , a.l.r.
$i(0\leq i\leq r)$ $t_{i}$ $n_{i\text{ }}$
$(\text{ }-\text{ })$ $\lambda_{i}^{-1}$ 1 Scott
$\sum_{i=0}^{r}n_{i}<2n$ , $\lambda=\lambda_{r}\cdots\lambda_{0}\neq 1$
$MC_{\lambda}-1(\lambda rt_{r}, \ldots, \lambda 1t1, \lambda-1\lambda 0t_{0})$
$<n$
$\varphi$ $\varphi=\varphi(a\sim)rightarrow(t_{r}, ..., t_{0})=(a_{r}, \ldots, a\mathrm{o})\in K\cross r$
$a_{r}\cdots a_{0}=1$ , $a_{i}\neq 1(^{\forall}i)$
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$\lambda\neq 1,$ $\lambda\neq a_{0}$
$MC_{\lambda}(\varphi_{(}a)):F_{r}arrow GL_{r}(K)$
a.l.r.
K=C Pochhammer differential equation (cf. [TB]).
$K=\mathrm{F}_{q}$ Thompson $(\mathrm{r}+1)$ -tuple
Thompson $(r+1)$-tuple
$(t_{r}, \ldots, t_{0})$ , $t_{r}\cdots t_{0}=1$ , $t_{i}\in GL_{r}(K)$ $(0\leq i\leq r)$
$t_{i}$ 1 $a_{i},$ $b_{i}\in$
$K(0\leq i\leq r)$ $t_{i}$ $(x-a_{i})^{r-}1(X-b_{i})$ Thompson
$(r+1)$-tuple
$a_{r}\cdots a_{0}\neq 1,$
$b_{j} \prod_{i\neq j}a_{i}\neq 1(0\leq j\leq r),$ $\prod_{i}(a^{r-1}ibi)=1$
tuple $GL_{r}(K)$
– ( $l.r.$ ) ( $\Lambda-$
) $a_{i}=1(1\leq i\leq r)$ .
V\"olklein Thompson tuples $\varphi(F_{r})$ ( )
Dettweiler-Reiter $n=2$ “rational” ( $m>q$
) a.l.r. $\varphi$ $M_{-1}(\varphi)$ ( )




$\mathbb{Q}$ Galois $l.r$ . tuples
reductive linear groups
$GL_{m}(q)$ $q$ :odd, $<m\cdots m$ :even:V\"olklein,
$PSO_{2m}+1(q)$ $q$ : $odd<m,$ $7<m\cdots$ Dettweiler-Reiter,
$Ps_{p_{2m}}(q)$ $q$ : $odd<m,$ $2<m\cdots$ Thompson, V\"olklein, Dettweiler-Reiter.
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